SRC inhibitors in metastatic bone disease.
Src tyrosine kinase was the first gene product shown to have an essential function in bone using recombinant DNA technology after its expression was knocked out in mice approximately 15 years ago. Since then, our understanding of the regulation of bone catabolism has advanced significantly with the identification of other key enzymes that regulate osteoclast formation, activation, and survival after their knockout in mice or recognition of mutations in them in humans. This led to the discovery or development of specific inhibitors of some of these key enzymes, including Src, as proof-of-concept lead compounds or potential clinical candidates for the prevention of diseases associated with increased bone resorption, such as osteoporosis and metastatic bone disease. Although bisphosphonates have been prescribed with proven and improving efficacy for the prevention of bone loss for >30 years, adverse effects, such as upper gastrointestinal tract symptoms, and the requirement to take them at least 2 hours before food have limited patient compliance. Thus, with growing knowledge of the pathways regulating osteoclast function and the appreciation that some of these are active also in tumor cells, drug companies have made efforts to identify small-molecular lead compounds for development into new therapeutic agents for the prevention of bone loss with efficacy that matches or supersedes that of bisphosphonates. In this article, we review our current understanding of the signaling pathways that regulate osteoclast formation, activation, and survival with specific reference to the role of Src tyrosine kinase and downstream signaling and highlight in a variety of models of increased bone resorption the effects of Src kinase inhibitors that have been targeted to bone to limit potential adverse effects on other cells.